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Figure 1: Structures of vitamin D3 and vitamin D2 Copyright McLaughlin and 








Figure 2: During exposure to solar ultraviolet B (UVB) radiation, 7-dehydrocholesterol in 
the skin is converted to previtamin D3, which thermodynamically stabilizes to vitamin D3. 
Any vitamin D3 ingested is packaged in chylomicrons and joins with endogenous vitamin D3 
at the hepatic circulation. It is then hydroxylated via vitamin D-25-hydroxylase to make 
25(OH)D, the major circulating metabolite, which is used to monitor vitamin D levels in the 
blood. 25(OH)D is converted to 1,25 dihydroxyvitamin D (1,25(OH)2D) vita 1-alpha 
hydroxylase in the kidney, the active form of vitamin D. 1,25(OH)2D increases blood 
calcium and phosphate levels by increasing absorption out of the gut and kidneys. In excess 
it will also activate RANKL, a ligand on osteoblasts, which will activate RANK on 
preosteoclasts to mature the cell into active osteoclasts, inducing calcium reabsorption out 





































































































	1.00	 35.7	 0.27	 10.85	1.00	 33.6	 1.29	 51.49	
Mean±SD	 	 0.70±0.53	 28.1±21.0	Can	2	 1.00	
	
11.7	 0.77	 30.7	
	1.01	 15.3	 0.67	 27.0	1.00	 17.4	 0.50	 20.2	
Mean±SD	 	 0.65±0.13	 26.0±5.3	Can	3	 1.00	
	
36.2	 0.69	 27.5	1.00	 9.4	 0.55	 21.8	1.00	 21.0	 0.68	 27.3	










Can	 Mass	of	total	sardines/can	(g)	 Vitamin	D3	(µg/can)	 Vitamin	D3	(IU/can)	1	 94.5	 66.36	 2,655.5	2	 88.0	 57.09	 2,288.0	3	 106.8	 68.11	 2,723.4	




















Table	2A:	Vitamin	D3	concentrations	of	1	g	samples	of	sardines	canned	in	water		 Weight	of	sardine	sample	(g)	 %	Recovery	 Vitamin	D3	(µg/g)	 Vitamin	D3	(IU/g)	Can	1	 1.01	 37.8	 0.16	 6.4	
	1.00	 48.1	 0.17	 6.7	1.00	 46.8	 0.13	 5.4	
Mean±SD	 	 0.15±0.02	 6.2±0.7	Can	2	 1.00	 12.2	 1.37	
	
54.6	1.01	 14.5	 1.42	 56.8	1.00	 21.0	 1.05	 41.8	
Mean±SD	 	 1.28±0.20	 51.1±8.1	Can	3	 1.00	
	
39.5	 0.16	 6.3	1.01	 27.4	 0.15	 6.1	1.00	 36.4	 0.15	 6.2	
Mean±SD	 	 0.15±0.001	 6.2±0.1				
	 35	
Table	2B:	Vitamin	D3	content	in	1	g	samples	from	three	cans	of	whole	sardines	canned	in	water	Can	 	Vitamin	D3	(µg/g)	 Vitamin	D3	(IU/g)	1	 0.15	 6.2	2	 1.28	 51.1	3	 0.15	 6.2	
Mean±SD	 0.53±0.65	 21.2±25.9		
Table	2C:	Total	vitamin	D3	content/can	of	sardines	canned	in	water	Can	 Mass	of	total	sardines/can	(g)	 Vitamin	D3	(µg/can)	 Vitamin	D3	(IU/can)	1	 91.5	 14.08	 567.3	2	 93.5	 119.44	 4,777.85	3	 102.6	 15.84	 636.1	























	1.0	 40.0	 0.31	 12.5	1.0	 37.5	 0.42	 17.0	
Mean±SD	 	 0.47±0.20	 19.0±7.7	Can	2	 1.0	
	
11.9	 2.56	 102.3	
	1.0	 15.0	 1.68	 67.0	1.0	 10.2	 3.97	 158.7	
Mean±SD	 	 2.12±1.16	 109.3±46.2	Can	3	 1.0	
	
34.0	 0.38	 15.1	1.0	 38.8	 0.46	 18.4	1.0	 25.0	 0.38	 15.3	
	 Mean±SD	 	 0.42±0.05	 16.2±1.8				
	 39	
Table	3B:	Vitamin	D3	content	in	1	mL	samples	of	olive	oil	from	three	cans	of	sardines	canned	in	olive	oil	Can	 Vitamin	D3	(µg/mL)	 Vitamin	D3	(IU/mL)	1	 0.47	 19.0	2	 2.12	 109.3	3	 0.42	 16.2	
Average	 1.00±0.97	 48.2±53.0		
Table	3C:	Vitamin	D3	content	of	total	olive	oil	from	three	cans	of	sardines	in	olive	oil	
Can	 Volume	of	total	oil	in	can	(mL)	 Vitamin	D3	(µg/can)	 Vitamin	D3	(IU/can)	1	 33.4	 15.84	 634.6	2	 11.0	 23.29	 1202.3	3	 16.5	 6.89	 267.3	


























	1.0	 43.3	 0.09	 3.6	1.0	 53.5	 0.05	 1.9	
Mean±SD	 	 0.10±0.05	 3.8±2.0	Can	2	 1.0	
	
13.2	 0.31	 12.4	1.0	 12.4	 0.08	 3.3	1.0	 0.0	 0.00	 0.0	
Mean±SD	 	 0.20±0.16	 5.2±6.4	Can	3	 1.0	
	
26.2	 0.07	 2.9	1.0	 28.5	 1.20	 48.1	1.0	 252	 0.18	 7.1	
	 Mean±SD	 	 0.64±0.62	 19.4±25.0		
Table	4B:	Vitamin	D3	content	in	1	mL	water	extract	samples	from	three	cans	of	whole	sardines	canned	in	water	Can	 Vitamin	D3	(µg/mL)	 Vitamin	D3	(IU/mL)	1	 0.10	 3.8	2	 0.20	 5.2	3	 0.64	 19.4	
Mean±SD	 0.31±0.29	 9.5±8.6		
Table	4C:	Vitamin	D3	content	of	total	water	from	three	cans	of	sardines	canned	in	water	Can	 Volume	of	total	water	in	can	(mL)	 Vitamin	D3	(µg/can)	 Vitamin	D3	(IU/can)	1	 29.0	 2.78	 110.2	2	 27.5	 5.39	 143.0	3	 10		 6.38	 194	
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